Serendibite with very similar analyses is known from Ceylon and New York. The triclinic cell of symmetry P1 and volume 670.9 Al contains 2Cal.a4Mg2.64 Fe4.27IIA146uBi.s6SisO2O, with 14 metal atoms and 20 oxygen atoms in the' asymmetric unit. It was solved by the "direct" method of transforming the ordinary three-dimensional Patterson function into an approximation of the electron density by using conjugate peaks and minimum functions, followed by successive Fourier syntheses and least-squares refinement to R = 7.1%. This new structure is composed of interrupted brucite-type layers which form an octahedral framework, and'winged single chains of tetrahedra. The structure has units of similar, but not identical, geometry'to those of the minerals sapphirine and aenigmatite, and these similar units are assembled in a different way.
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BACKGROUND
Serendibite is a rare mineral first described in 1903 from Ceylon by Prior and Coomdraswimy (1) . On the basis of Prior's analysis, they assigned the mineral a provisional formula 10(Fe"1,Ca,Mg)O 5A1203 6SiO2 B203 2(FeIICaMg)5Al1BSi3O2o.
They determined the density on a 0.2710-g sample as 3.42 g/cm' and, on the basis of twinning and optical properties, judged the mineral to be triclinic.
No other occurrence was known until 1932, when Larsen and Schaller (2) A detailed discussion of the solution of the crystal structure of serendibite is reserved for a later contribution. In this paper we limit ourselves to a brief outline of the procedure and some of the chief results. The present status of the structure is that it has been refined to an error index of R = 7.1%, which is sufficiently good to establish the structure as essentially correct.
SPACE-GROUP AND CELL
Weissenberg and precession photographs had confirmed that serendibite is tricinic (3 (8) 0.99 0(6) 0.1155 (7) 0.3828 (7) 0.3790 (7) 0.27 0 (7) 0.3841 (7) 0.1143 (7) 0.1264 (7) (8) . Table 1 , by a translation, or in the case of T(6), by an inversion through one of the symmetry centers.
coordinated in monocapped octahedral arrangement. Atoms M(1) and M(2) are on symmetry centers; all other atoms are in the general position of Pi, so that there are 14 metal atoms and 20 oxygen atoms in the asymmetric unit. To describe the structure it is useful to transform the standard reduced cell r to another cell d, to be called a description cell. This will prove convenient not only in describing the structure, but eventually in comparing it with other structureshaving certain similar features. The transformation from the reduced to a description cell for serendibite is
This is a triacute cell. A triobtuse alternative cell is given by
The advantage in using this arrangement of axes for a comparison cell is that the following metals and their coordinating oxygen atoms form a portion of a brucite-like layer parallel to (100): M(3), M(4), M(5), M(6), M(7), Ca(l), and Ca(2), This part of the structure, viewed normal to the layer (i.e., viewed parallel to a'* and looking toward the negative direction of a'*) is shown in Fig. 1 .
The illustration shows an interrupted brucite layer parallel to (OOl)d. The channels parallel to cd are due to missing octahedra in the layer. These channels separate the remains of the brucite layer into strips parallel to cd, averaging 3.5 octahedra wide. The actual width varies along cd in the sequence ... 4,4,3,3,4,4,3,3, Because of the general angles between the triclinic axial translations, the ad and bd translations have large components in the plane of the layer. These bring the strips of one layer over the channels of adjacent layers. The strips are composed of octahedral coordination groups about the metals M(3), M(4), M(5), M(6), M(7), and the quasioctahedral coordination groups about Ca(l) and Ca(2).
For the purposes of this preliminary description, at least, the brucite strips may be regarded as the chief structural feature of the mineral. All other metals, M(1), M(2), and T(1) through T (6) , occur between the strips and serve to bond them together. In fact, the two octahedral coordination groups about the metals M(1) and M(2) in the special positions each share three edges with the octahedra below and three edges with the octahedra above. Because of the overlap of strips, noted above, these interlayer metals bond all strips together so that the entire collection of octahedral coordination units forms a single framework of octahedra by sharing edges.
The six tetrahedral metals further bond the strips of octahedra together. The tetrahedral coordination groups, whose arrangements are shown in Fig. 2 , fit neatly into the lacunae of the brucite layers. Within each lacuna the four tetrahedral metals of the sequence...T(1), T(2), T(3), T(4), T(1),... share one vertex with their two neighbors to form a zig-zag chain parallel to Cd. In addition, the chain tetrahedron (T1) shares a third vertex with a branch-like nonchain tetrahedron T(5), and chain tetrahedron T(2) shares a third vertex with a branch-like nonchain tetrahedron T(6). On the other hand, chain tetrahedra T(3) and T(4) are without branches. This provides a chain period of Cd= 4 tetrahedra, and also fills the lacunae in the interrupted brucite layer with tetrahedral coordination groups. The chain proper with its side branches may be called a winged single chain of tetrahedra. If composed entirely of silicon and oxygen, it would have a formula (Si6018) -.2. This is the same kind of tetrahedral chain found by Moore in sapphirine (8) and by Cannillo et al. in aenigmatite (9) .
One face of everv tetrahedron in a chain and its branches is parallel to the plane of the brucite layer; the chain and its branches are joined together by sharing vertices in this plane, which may be called the base of the tetrahedron. Unlike the amphibole chain, all tetrahedra in the chain and its branches are parallel, have a common base plane, with the free vertices of the chain and its branches all pointing either up or all pointing down. In addition to sharing one or two vertices with another tetrahedron of the chain and its branches, each tetrahedron shares each of its three basal vertices with the vertex of a layer octahedron, or with the common vertices of two such octahedra, in this manner filling the lacunae. In addition, two wing T(5)s and two chain T(3)s share four of the vertices of special-position M(1), while two wing T(6)s and two chain T(4)s share four of the six vertices of specialposition M(2). These centric special-position M's thus connect chains of up-pointing tetrahedra with chains of down-pointing tetrahedra. Finally, the vertices of the tetrahedra opposite the base each share that vertex with the common vertex of three octahedra above or below the lacunae that the tetrahedra fill.
The sapphirine (8) and aenigmatite (9) structures have (T6018)az chains of the same geometry as those in serendibite, but different chemistry. Rather similar interrupted brucite layers also occur in the first two structures, but with a different chemistry from those in serendibite, and with a different coordination than found in Ca(1) and Ca(2) at serendibite.
The diffraction intensities used in the solution of this crystal structure were measured by Dr. Suisse who was supported by Grant GA-1308 from the National Science Foundation. The University of Connecticut supported the work reported here.
The computational part of this research was carried out with the computer facilities of the University of Connecticut Computer Center. The drawings were executed by our colleague, Gerald L. Shoemaker, to whom we are also indebted for useful discussions.
